Thank you, and Good Afternoon

It is my pleasure today to speak to you about results of the Warfighter
Vi sual i zati on Program

This programwas initiated in the Electronics Technol ogy Ofice, and
has since been noved to the Advanced Technol ogy O fice under Tom Meyer

The program as a whole is nowin transition phase, and the results |
wi | I show you today should be | ooked at as a set of technol ogy nuggets
that have been natured to the point that they could be incorporated

i nto other prograns.

As | go through the presentation, 1'd like you to consider how sone of
the technol ogy coul d augnent or conplete projects you are currently
doi ng for the DoD

Warfighter Visualization is concerned with bringing tinme critica
information to the person who needs it nobst - the individua
war fi ghter.

The Sni per W ndow di splay shown in the graphic illustrates the
potential operational utility of providing overlays to the natura
scene as viewed by the warfighter.

This individual requires tinely updates regarding threats in his
i medi ate environment, yet cannot afford to take his hands off his
weapon to check his position and query an information source.

The technical challenges of providing this type of interface are
significant, including the need for rugged hel net-nounted displays, six
degree of freedomtracking of the individual's gaze in the field, and
the construction of a database of geol ocated tactical annotations.

The results show scene overlays in which the gaze was tracked using
hel met - nount ed sensors, and the gaze was stabilized using a smal
caner a.

Solving the human interface problemis an essential step in taking
advant age of the great volune of sensor information that will be
collected on the battlefield.

The mounted warrior has problens that are significantly different from
those of the dismounted warrior.

Tank conmanders, for exanple, nay suffer from poor awareness of their
i medi ate environment, particularly in an urban operation when they are
buttoned up inside the vehicle.

The See- Through-Turret Visualization System provi des 360 degree, day-
ni ght vision using eight EO caneras and a single, ginbaled, FLIR

The video signals fromthe EO caneras are bl ended together to forma
seanm ess peripheral visual field, and the FLIR i npl ements a fovea
spot, which follows the users gaze and is fused to the daylight
background i mage.



The conposite video streamis piped to the commander in the tank
t hrough a head-tracked, hel net-nounted display.

This slide shows technol ogy that was adopted by the Air Force and put
on the fast track at the onset of Qperation Allied Force |ast spring.

Video fromthe UAV is processed to create a |large nosaic, which is then
war ped and regi stered agai nst geol ocat ed background i magery.

By this process, coordinates for targeting can be generated for noving
objects on the ground in real tine.

Qur contractors spent several nonths in Italy with this system and it
was fully incorporated into operations by the time of the Serbian
pul | back.

Qur experience during this operation showed us that in addition to
targeting, Predator ground search operations could benefit from

vi sual i zati on- based tools. W have produced such a tool and are
currently working with operators to refine its functionality.

The graphic shows the interface presented to the sensor operator based
on a high resolution rendering of the terrain.

Overlaid on the display are MIl radar hits from JSTARS, that are used
to cue the sensor operator

The operator slews a narrow field of view "soda straw' camera to ID
potential targets, and georegistratio n is used to produce targeting
coor di nat es.

The Air Force is gaining experience with this systemthis week and
next, as part of the JSEAD and JEFX operational experinents going on at
Nellis Air Force Base.

Many of the real time vision processing functions | have descri bed
requi re special purpose processing hardware, nmaking themtoo expensive
for w despread depl oyment.

To address this, we have produced a special purpose chip that provides
this functionality inreal tine and is used as a plug in board to a PC
pl at f orm

Possi bl e applications include stereo recovery fromvideo, real tine
fusion of EO and IR video, and stabilization

As an exanple, consider the Predator video clip shown on the graphic.

A sol dier was spotted running down the path to report an explosion in
hi s foxhol e.

The notion of the canera makes this clip difficult to interpret.

By npsaicking the video and renmoving the effects of canmera notion, the
video is nuch easier to exploit.



We have investigated the same thenes of georegistration and nosai cking
in three dinensions, which is nmore appropriate for mlitary operation
i n urban environments.

The exanple shown here will illustrate how a single nodel of the
environnent can be built up fromnultiple streans of both ground and
aerial video.

Vi deo was collected at the MOUT facility in Quantico, Virginia.

A UAV helicopter was flown between the buildings and used to acquire
aerial video froman altitude that was close to the height of the
rooftops, enphasi zing the three- dinmensional nature of the environment.

The ground | evel video was taken using a handhel d camera.

Notice the person running down the road and through the scene on the
right.

W will see himagain |later

The next slide shows how the nodel is built up fromraw video sources
such as these.

Whereas in two di nensions we nade use of pre-existing georegistered
ground i nmagery, in three dinensions we will take advantage of a pre-
exi sting facet nodel for the buildings.

Using this nodel, the video stream can be thought of as a flashlight
that is used to illunminate the nodel.

In this way, video pixels frommany sources can be used to paint the
nodel s with color and texture.

The nodel can now be re-rendered from any vi ewpoint.

This could be useful for mlitary functions such as m ssion planning
and rehear sal

Finally, we can extract the runner fromthe raw video as a novi ng
obj ect and render the nodel view fromhis perspective as he runs al ong.

The results suggest that many streans of |lowquality tactical video can
be used effectively in building up a single high quality nodel.

Finally, the registration and nosaicki ng technol ogi es are bei ng adapt ed
as a dual use application for nedical imaging.

The bottomimages show a | esion detected in a patient's chest cavity
using two - disparate - sensor nodalities.

By viewi ng these images as a single registered and fused three-D data
set, the clinician was able to better understand the exact |ocation of
t he tunor.

In this exanple the inage changed the course of treatment, and the
patient is nowin remssion



As you browse the DARPA web site for this programyou will find other
exanpl es of technol ogies that are ready to be incorporated in prograns
t hrough partnership and |icensing agreemnents.

Pl ease feel free to contact me for any follow up discussions.

Thank you for your attention.



